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(57) Abstract 

The invention is a CDMA decresting technology that reduces or eliminates peaks in the CDMA signal. The CDMA technology 
generates a correction signal in response to peaks in the CDMA signal that exceed a value. The value typically corresponds to the 
maximum power level of a power amplifier. The CDMA technology combines the correction signal with the CDMA signal to generate a 
decrested CDMA signal (515) with reduced peaks. In some examples of the invention, the CDMA technology processes polar coordinate 
representations of the quadrature components of the CDMA signal to generate the correction signal. Using the invention, the power amplifier 
(625) in a CDMA base station can (512) operate at increased power levels without exceeding out-of-band signal power limitations. As a 
result, the base station operates more efficiently and with a greater range or capacity. 
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DECRESTING PEAKS IN A CDMA SIGNAL 
BACKGROUND OF THE INVENTION 

5 I. Field of the Invention 

The present invention relates to Code Division Multiple Access (CDMA) 
systems. More particularly, the present invention includes, but is not limited 
to, a novel and improved CDMA base station that decrests CDMA signal peaks 
10 to reduce out-of-band signal emission. 

II. Description of the Related Art 

Code Division Multiple Access (CDMA) technology is commonly used 

15 in communications systems. In a typical CDMA system, a CDMA base station 
transmits a CDMA signal to numerous CDMA communications devices, such 
as wireless telephones. The CDMA signal is comprised of numerous individual 
user signals. The CDMA base station generates the CDMA signal by encoding 
each individual user signal with a unique spreading sequence, such as a pseudo 

20 random sequence. The CDMA base station then adds the encoded user signals 
together to form the CDMA signal. 

In a CDMA system, individual user signals are not separated based on 
frequency or time, but are spread across the entire frequency band. Each 
CDMA communications device derives its particular user signal based on the 

25 unique spreading sequence. Due to this combination of multiple signals 
encoded with random sequences, the CDMA signal has random signal peaks 
that cause problems when the CDMA signal is amplified. 

The CDMA base station uses a power amplifier to amplify the CDMA 
signal. The power amplifier contributes unwanted noise when operated above 

30 a maximum power level. Unfortunately, the random peaks in the CDMA 
signal force the power amplifier to operate above this maximum power level. 
In contrast, the typical frequency modulated (FM) signal does not have random 
signal peaks, so the power amplifier is able to continuously operate below the 
maximum power level. 

35 The power amplifier contributes noise in the form of signal power 

outside of the frequency band of the CDMA signal. This signal power is 
referred to as out-of-band signal power. Out-of-band signal power is a, 
problem because it interferes with other signals in the neighboring frequency 
bands. These other signals are disrupted by the interference. Government 
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agencies, such as the Federal Communications Commission in the United 
States, strictly regulate the interference caused by out-of-band signal power. 

The existing solution to this problem is to operate the power amplifier in 
the CDMA base station below its maximum power level. This reduces the 
5 amount of out-of-band signal power caused by the random peaks in the CDMA 
signal. This solution is lacking because the power and range of the base station 
is reduced. In addition, the power amplifier may operate less efficiently below 
the maximum power level. 

CDMA systems would be improved by techniques to reduce the noise 
10 contribution of the power amplifier in the base station. The noise reduction 
would directly increase the power and efficiency of the CDMA base station. 

SUMMARY OF THE INVENTION 

15 The above-described problem is solved with CDMA decresting 

technology that reduces or eliminates random peaks in the CDMA signal. The 
power amplifier in a CDMA base station can then operate at increased power 
levels without exceeding out-of-band signal power limitations. Testing has 
shown a base station power increase of 3dB when decresting technology is 

20 used. As a result, the base station efficiently operates with a greater range or 
capacity. This improvement is passed on to the wireless communications user 
in the form of higher quality and lower cost. 

The CDMA decresting technology generates a correction signal in 
response to peaks in the CDMA signal that exceed a value. The value typically 

25 corresponds to the maximum power level of a power amplifier. The CDMA 
technology combines the correction signal with the CDMA signal to generate a 
decrested CDMA signal with reduced peaks. In some examples of the 
invention, the CDMA technology processes polar coordinate representations of 
the quadrature components of the CDMA signal to generate the correction 

30 signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The features, objects, and advantages of the present invention will 
35 become more apparent from the detailed description set forth below when 
taken in conjunction with the drawings in which like reference characters 
identify correspondingly throughout and wherein: 

FIG. 1 is a block diagram of a CDMA system with decresting logic; 

FIG. 2 is a graph illustrating CDMA signal peaks; 
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FIG. 3 is a graph illustrating the operating characteristics of a power 
amplifier; 

FIG. 4 is a graph illustrating the frequency spectrum of a CDMA signal; 
FIG. 5 is a block diagram of a CDMA system with decresting logic; 
5 FIG. 6 is a block diagram of a CDMA base station with decresting logic; 

FIG. 7 is a graph illustrating quadrature signals; 
FIG. 8 is a block diagram of decresting logic; 
FIG. 9 is a block diagram of alternative decresting logic; and 
FIG. 10 is a block diagram of alternative decresting logic. 

10 

DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

Decresting - FIGS. 1-4 

15 FIG. 1 depicts a baseband CDMA signal 100, a CDMA transmitter 101, 

an RF CDMA signal 102, and a CDMA receiver 103. CDMA is a spread- 
spectrum communications technology. Some versions of CDMA are specified 
by standards, such as IS-95 approved by the Telecommunications Industry 
Association. The CDMA signal 100 could be any CDMA signal, such as the 

20 signal produced by a cell site modem in a CDMA base station. The CDMA 
receiver 103 could be any CDMA device capable of receiving a CDMA signal, 
such as a wireless CDMA telephone. 

The CDMA transmitter 101 could be any CDMA transmission device 
that includes decresting logic 115 to decrest peaks in the CDMA signal 100. The 

25 CDMA transmitter 101 typically amplifies the decrested CDMA signal and 
transmits the amplified CDMA signal 102 to the CDMA receiver 103. One 
example of the CDMA transmitter 101 is a CDMA base station. 

In operation, the decresting logic 115 in the CDMA transmitter 101 
decrests the CDMA signal 100 to form CDMA signal 102. To perform the 

30 decresting, the decresting logic 115 generates a correction signal in response to 
peaks in the CDMA signal 100 that exceed a value for the CDMA signal 100. 
The decresting logic 115 then combines the correction signal with the CDMA 
signal 100 to generate a decrested CDMA signal with reduced peaks. In some 
examples of the invention, the decresting logic 115 processes polar coordinate 

35 representations of the quadrature components of the CDMA signal 100 to 
generate the correction signal. The CDMA transmitter 101 transmits the 
decrested CDMA signal 102 to the CDMA receiver 103 over the air interface. 
Although the invention is depicted using an air interface, other transmission 
media could also be used, such as RF cable, power lines, or telephone lines. 
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FIG. 2 illustrates the CDMA signal 100. The vertical axis represents 
CDMA signal amplitude in volts, and the horizontal axis represents time. The 
dashed lines represent a maximum positive signal voltage (+Vmax) above the 
zero voltage point, and a negative maximum signal voltage (-Vmax) below the 
5 zero voltage point. The CDMA signal 100 has "peaks" above and below the 
Vmax voltages. The peaks are shaded on FIG. 2. Using the decresting-logic-115,~ 
the CDMA transmitter 101 eliminates or reduces the peaks in the CDMA signal 
100. 

The CDMA signal 100 is comprised of multiple individual user signals 
10 that are each encoded with random sequences. The result of multiple users and 
random sequences are peaks that are not typically present in other 
communication signals. For example, a frequency modulated signal fits within 
a constant signal envelope because individual user signals are placed within 
discreet frequency bands and are not combined or encoded with random 
15 sequences. 

FIG. 3 illustrates the operating characteristics of a typical power 
amplifier used to amplify a CDMA signal. For example, the power amplifier 
might be in the CDMA transmitter 101. The horizontal axis represents the 
input signal power (Pin), and the vertical axis represents the output signal 

20 power (Pout). If Pin is below a maximum power level (Pmax), then the power 
amplifier operates in a linear manner where an increase in Pin is matched by a 
proportional increase in Pout. If Pin is above Pmax, then the power amplifier 
operates in a nonlinear manner where an increase in Pin is not matched by a 
proportional increase in Pout. Pout is less than ideal in the nonlinear operating 

25 range. 

Pmax can be set based on various factors, such as: 1) industry 
specifications for unused Walsh energy, 2) ratio of in-band to out-of-band 
signal power, temperature, i.e. lower during a cold start, the ratio of bit energy 
to interference and noise Eb/Io, 3) the IS-97 industry standard Rho metric that 
30 is used to measure waveform fidelity, and/or 4) other suitable metrics. Pmax 
can be adjusted during system operation based on on-going measurements of 
desired metrics and corresponding adjustment of Pmax to optimize 
performance. 

Taking FIGS. 2 and 3 together, it should be noted that the Vmax voltage 
35 levels on FIG. 2 correspond to the Pmax on FIG. 3. Thus, the peaks above 
+Vmax and below and -Vmax would drive the power amplifier above Pmax 
into the nonlinear operating range. When operated in the nonlinear range, the 
power amplifier exhibits undesirable performance in the form of decreased 
fidelity and increased noise. In addition, the transmitter 101 does not meet 
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industry specifications, such as unused Walsh energy. Decresting eliminates or 
reduces the operation of the power amplifier in the nonlinear range, and thus 
improves fidelity while reducing noise. 

FIG. 4 illustrates the frequency characteristics of CDMA signal 102. The 
5 vertical axis represents signal power, and the horizontal axis represents 
frequency. The desired "in-band" signal power_is_contain^IlAvithin-the 
bandwidth defined by corner frequencies that are above and below a center 
frequency. A typical example is a 1.25 MHz bandwidth centered about a 1.96 
GHz center frequency. The signal power drops significantly outside of the 

10 bandwidth, but some undesired "out-of-band" signal power is still present, and 
is shaded on FIG. 4. Out-of band signal power is undesirable because it 
represents wasted power that interferes with other signals in neighboring 
frequency bands. The power amplifier generates significant out-of-band signal 
power when it operates in the non-linear range. The dashed lines above the 

15 shaded out-of-band power on FIG. 4 represent the increased out-of-band signal 
power generated when decresting is not used. 

When FIGS. 2-4 are taken together, it can be appreciated that the CDMA 
signal peaks on FIG. 2 drive the power amplifier above Pmax on FIG. 3 and 
cause the power amplifier to generate undesirable out-of-band signal power 

20 shown by the dashed lines on FIG. 4. The decresting logic 115 reduces the 
CDMA signal peaks and corresponding out-of-band signal power to the shaded 
area on FIG. 4. This reduction is typically offset by operating the power 
amplifier at a higher power level. Advantageously, the power amplifier has 
greater range or capacity at the higher power level, but does not generate 

25 intolerable out-of-band signal power. 

CDMA Decresting System - FIGS. 5-9 

FIGS. 5-9 depict a specific example of a CDMA system that uses 
decresting, but those skilled in the art will recognize numerous other types of 

30 CDMA systems that are applicable to the decresting invention described above. 
FIG. 5 depicts a communications system 504 that is connected to the CDMA 
communications system 506. The CDMA communications system 506 
communicates with CDMA communications devices 508. The CDMA 
communications system 506 is comprised of a switching center 510 and a base 

35 station 512. The communications system 504 exchanges communications 
signals 505 with the switching center 510. The switching center 510 exchanges 
communications signals 511 with the base station 512. The base station 512 
exchanges wireless CDMA communications signals 507 over the air interface 
with the CDMA communications devices 508. 
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The communications system 504 could be any communications system • 
capable of exchanging communications signals 505 with the CDMA 
communications system 506. The communications system 504 is typically a 
conventional public telephone network, but could also be many other 
5 networks, such as a local area network, wide area network, or internet. 

The switching center 510 could be-any device that provides an interface 
between the base station 512 and the communications system 504. Typically, 
numerous base stations are connected to the communications system 504 
through the switching center 510, but the number of base stations has been 
10 restricted for the purpose of clarity. 

The base station 512 exchanges wireless CDMA signals 507 with the 
CDMA communications devices 508. The base station 512 includes decresting 
logic 515 that decrests CDMA signal peaks before amplification and 
transmission to the CDMA communications devices 508. Typically, numerous 
15 CDMA communications devices exchange signals with the base station 512, but 
the number of communications devices has been restricted for the purpose of 
clarity. Those skilled in the art could adapt the base station 512 from known 
systems, such as the base stations provided by Qualcomm, Inc. of San Diego, 
California. 

20 The CDMA communications devices 508 exchange wireless CDMA 

signals 507 with the base station 512. The typical CDMA communications 
device is a mobile telephone, but other CDMA communications devices are also 
possible, such as fixed wireless devices, data terminals, set-top boxes, or 
computers. 

25 m operation, the CDMA communications devices 508 communicate 

through the CDMA communications system 506 with the communications 
system 504 or with each other. The decresting logic 515 in the base station 512 
decrests CDMA signal peaks on the communications path from the 
communications system 504 to the CDMA communications devices 508. 

30 Decresting CDMA signal peaks allows the base station 512 to operate more 
efficiently and with a greater range or capacity. 

FIG. 6 depicts the base station 512 of FIG. 5 receiving the 
communications signals 511 and transmitting the CDMA communications 
signals 507. The base station 512 is comprised of the following elements 

35 connected in series: cell site modems 621, decresting logic 515, digital-to-analog 
conversion and filter 623, up-converter 624, power amplifier 625, and antenna 
626. Aside from the decresting logic 515, those skilled in the art are familiar 
with these elements and their operation. 
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The cell site modems 621 produce a CDMA signal comprised of 
quadrature signals la and Qa. Quadrature CDMA signals la and Qa are well- 
known and are the baseband signals to be transmitted using carriers of the 
same frequency, but in phase quadrature. In other words, the RF CDMA signal 
5 can be constructed by modulating la by cosine (2 x pi x frequency x time) and 
by modulating Qa by sine (2 x pi x frequency x time). In IS-95A-for-example7- 
quadrature signals carry the same data with different pseudo-random sequence 
codes. The quadrature signals la and Qa each have signal peaks as illustrated 
in FIG. 2. The cell site modems 621 may apply forward error correction coding 

10 before transferring the quadrature signals la and Qa to the decresting logic 515. 

The decresting logic 515 eliminates or reduces the peaks to create 
corrected quadrature signals lb and Qb. The decresting logic 515 provides the 
decrested lb and Qb signals to the digital-to-analog conversion and filter 623. 
Based on this document, those skilled in the art will appreciate how to assemble 

15 the decresting logic 515 using conventional circuitry and software. 

The digital-to-analog conversion and filter 623 converts the decrested lb 
and Qb signals to analog and filters out components outside of the desired 
bandwidth. The digital-to-analog conversion and filter 623 provides the analog 
lb and Qb signals to the up-con verter 624. The up-con verter 624 modulates the 

20 analog lb and Qb signals with intermediate and radio frequencies to form a 
Radio Frequency (RF) CDMA signal. The power amplifier 625 amplifies the RF 
CDMA signal using the characteristics illustrated in FIG. 3. Because of 
decresting, the power amplifier 625 operates at a higher and more efficient 
power level without generating intolerable amounts of out-of-band signal 

25 power. The antenna 626 transmits the amplified RF CDMA signal 507. 

FIG. 7 depicts representations of quadrature signals. The vertical axis 
represents values for Q quadrature signals, and the horizontal axis represents 
values for I quadrature signals. The time axis comes out of the page. The 
rectangular coordinate representations of the signals Qa, Qb, la, and lb from 

30 FIG. 6 are indicated on the I axis and Q axis of FIG 7. Radius Ra and angle 6 
show a polar coordinate representation of the quadrature signals Qa and la. Ra 
represents CDMA signal strength and exceeds a circle labeled Rmax. Other 
shapes could also be used with some examples being squares or diamonds. 
Rmax corresponds to the Vmax and the Pmax of FIGS. 2 and 3 respectively, 

35 ands Rmax could be set or adjusted based on the factors described above for 
Pmax. Thus, the portion of Ra beyond Rmax represents a CDMA signal peak. 
A correction signal Rc would reduce Ra to the Rmax circle. Rc can be 
represented by quadrature correction signals Qc and Ic. Decresting is achieved 
by correcting the quadrature CDMA signals Qa and la with the quadrature 
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correction signals Qc and Ic to generate the corrected quadrature CDMA 
signals Qb and lb. 

FIG. 8 depicts the decresting logic 515 from FIG. 6. The decresting logic 
515 receives the rectangular quadrature signals la and Qa and generates the 
5 corrected quadrature signals lb and Qb. The following discussion refers to the 
signals depicted on FIG. 7. A rectangular-to-polar-conversion- element 830 
receives la and Qa and generates Ra and 6. Subtraction element 832 subtracts 
Ra from Rmax to generate Rc. Rc is negative if Ra exceeds Rmax, which occurs 
when a peak is encountered. Saturation element 834 reduces positive values of 
10 Rc to zero. The saturation element 834 provides Rc to the multiplication 
elements 840 and 842 

The conversion element 830 also provides 9 to cosine element 836 and 
sine element 838. Cosine element 836 and sine element 838 respectively 
provide cosine 6 and sine 9 to the multiplication elements 840 and 842. The 

15 multiplication elements 840 and 842 multiply Rc with cosine 9 and sine 9 to 
respectively generate Ic and Qc. The multiplication elements 840 and 842 
respectively provide Ic and Qc to filter elements 844 and 846. The filter 
elements 844 and 846 remove out-of-band components from Ic and Qc and 
respectively provide the signals to addition elements 848 and 850. The filtering 

20 elements could also remove some in-band components as well. The filtering is 
important because it converts the decresting logic 515 from a clipping circuit or 
hard-limiter into a soft-limiter. Soft-limiting is important because it does not 
generate the unwanted transients that are produced by hard-limiting. 

In addition to the conversion element 830, la and Qa are respectively 

25 provided to time delay elements 852 and 854. The time delay elements 852 and 
854 introduce a time delay that corresponds to the time required to generate Ic 
and Qc. The time delay elements 852 and 854 respectively provide la and Qa to 
the addition elements 848 and 850 so that they match in the time domain with 
Ic and Qc respectively. The addition element 848 adds Ic to la to produce the 

30 corrected quadrature signal lb. The addition element 850 adds Qc to Qa to 
produce the corrected quadrature signal Qb. 

Alternative Decresting Logic - FIGS. 9-10 

FIG. 9 depicts an alternative version of decresting logic 515. Essentially, 
35 a sampling element 960 comprising circuitry 962 and a low-pass filter 964 is 
added in between the saturation element 834 and the multiplication elements 
840 and 842 on FIG. 8. The remaining configuration and operation is 
unchanged from FIG. 8. 
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The saturation element 834 provides Rc to the sampling element 960. 
The circuitry 962 samples Rc to detect a sample that exceeds the threshold and 
has the largest magnitude. This largest-magnitude sample represents a high 
point in the associated CDMA signal peak. The circuitry 962 passes only this 
5 largest-magnitude sample that exceeds the threshold through the low-pass 
filter 964. The sampling element 960 provides the resulting Rc to-the 
multiplication elements 840 and 842. The multiplication elements 840 and 842 
multiply Rc with cosine 0 and sine 9 to respectively generate Ic and Qc. Ic and 
Qc are scaled versions of the negative impulse response of the lowpass filter 

10 964 in sampling element 960. The scaling is such that the negative impulse 
responses, when added to the delayed signals la and Qa, will reduce the 
CDMA signal peak from Ra to Rmax. 

FIG. 10 depicts another alternative version of decresting logic 515. 
Essentially, the quadrature logic 1070 replaces the elements 830-842 on FIG. 8. 

15 On FIG. 10, the decresting logic 515 receives the rectangular quadrature signals 
la and Qa and generates the corrected quadrature signals lb and Qb. 
Quadrature logic 1070 processes la, Qa, and Rmax to produce Ic and Rc 
according to the following equations: . 



20 



(l)/c = la 



R max j 



(2)Qc = Qa 



*Jla 2 +Qa 
Rmax 



2 



^Ia 2 +Qa* 



and positivebracketedtermsaresettozero. . 
and positivebracketed termsaresettozero. 



1 



The quadrature logic 1070 provides Ic and Qc to filter elements 844 and 
846 respectively. The filter elements 844 and 846 remove out-of-band 
components from Ic and Qc and respectively provide the signals to addition 
elements 848 and 850. 

25 In addition to the quadrature logic 1070, la and Qa are respectively 

provided, to time delay elements 852 and 854. The time delay elements 852 and 
854 introduce a time delay that corresponds to the time required to generate Ic 
and Qc. The time delay elements 852 and 854 respectively provide la and Qa to 
the addition elements 848 and 850 so that they match in the time domain with 

30 Ic and Qc respectively. The addition element 848 adds Ic to la to produce the 
corrected in-phase signal lb. The addition element 850 adds Qc to Qa to 
produce the corrected in-phase signal Qb. 
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The previous description of the preferred embodiments is provided to 
enable any person skilled in the art to make or use the present invention. The 
various modifications to these embodiments will be readily apparent to those 
skilled in the art, and the generic principles defined herein may be applied to 
5 other embodiments without the use of the inventive faculty. Thus, the present 
invention is not intended to be limited to the embodiments shown-herein-but is 
to be accorded the widest scope consistent with the principles and novel 
features disclosed herein. 



10 WE CLAIM: 
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CLAIMS 

1. A method for processing a Code Division Multiple Access 
2 (CDMA) signal, the method comprising: 

generating a correction signal in response to peaks in the CDMA signal 
4 that exceed a value of the CDMA signal; and 

combining the correction signal with the CDMA signal to generate a 
6 decrested CDMA signal with reduced peaks. 

2. The method of claim 1 wherein generating the correction signal 
2 comprises processing quadrature components of the CDMA signal. 

3. The method of claim 2 wherein processing quadrature 
2 components of the CDMA signal comprises processing polar coordinate 

representations of the quadrature components of the CDMA signal. 

4. The method of claim 3 wherein processing the polar coordinate 
2 representations of the quadrature components of the CDMA signal comprises: 

generating a polar coordinate representation of the correction value in 
4 response to the peaks in the CDMA signal that exceed the value; and 

generating rectangular coordinate representation of the correction value 
6 from the polar coordinate representation; 

filtering components from the rectangular coordinate representation to 
8 generate a filtered rectangular coordinate representation; and 

combining the filtered rectangular coordinate representation of the 
10 correction value with rectangular coordinates for the quadrature version of the 
CDMA signal. 

5. The method of claim 1 further comprising: 

2 amplifying the decrested CDMA signal to generate an amplified CDMA 

signal; and 

4 transmitting the amplified CDMA signal. 

6. The method of claim 5 wherein the method is performed by a 
2 CDMA base station. 

7. The method of claim 1 wherein the value is based on unused 
2 Walsh energy. 
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8. The method of claim 1 wherein the value is based on temperature. 

9. The method of claim 1 wherein the value is based on a 
2 measurement of waveform fidelity. 



10. The method of claim 1 wherein the value is based on a ratio of bit 
2 energy to noise. 

11. A method for processing a first rectangular component and a 
2 second rectangular component of a quadrature Code Division Multiple Access 

(CDMA) signal, the method comprising: 
4 introducing a time delay into the first rectangular component and the 

second rectangular component to generate a time-delayed first rectangular 
6 component and a time-delayed second rectangular component; 

generating a polar radius component and a polar angular component of 
8 the quadrature CDMA signal; 

processing a value and the polar radius component to generate a polar 
10 radius correction value; 

multiplying the polar radius correction value by sine of the polar 
12 angular component to generate a first rectangular correction value; 

multiplying the polar radius correction value by cosine of the polar 
14 angular component to generate a second rectangular correction value; 

filtering components from the first rectangular correction value to 
16 generate a first filtered correction value; 

filtering components from the second rectangular correction value to 
18 generate a second filtered correction value; 

combining the first filtered correction value with the time-delayed first 
20 rectangular component to generate a first corrected rectangular component; 
and 

22 combining the second filtered correction value with the time-delayed 

second rectangular component to generate a second corrected rectangular 
24 component. 

12. The method of claim 11 wherein processing the value and the 
2 polar radius component to generate the polar radius correction value further 

comprises: 

4 sampling a difference between the value and the polar radius 

component to generate samples; and 
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6 passing at least one of the samples through a low-pass filter to generate 

the polar radius correction value. 

13. A Code Division Multiple Access (CDMA) device comprising: 

2 decresting logic that is operational to generate a correction signal in 

response to peaks in a CDMA signal that exceed a varue^f'th^CDMATsipial; 

4 and to combine the correction signal with the CDMA signal to generate a 
decrested CDMA signal with reduced peaks; and 

6 a power amplifier that is operational to amplify the decrested CDMA 

signal to generate an amplified CDMA signal. 

14. The device of claim 13 wherein the device is a CDMA base 
2 station. 



15. The device of claim 13 wherein the decresting logic is operational 
2 to generate the correction signal by processing quadrature components of the 

CDMA signal. 

16. The device of claim 15 wherein the decresting logic is operational 
2 to process polar coordinate representations of the quadrature components of 

the CDMA signal. 

17. The device of claim 16 wherein the decresting logic is operational 
2 to generate a polar coordinate representation of the correction value in 

response to the peaks in the CDMA signal that exceed the value, to generate 
4 rectangular coordinate representation of the correction value from the polar 

coordinate representation, and to combine the rectangular coordinate 
6 representation of the correction value with rectangular coordinates for the 

quadrature version of the CDMA signal; 

18. The device of claim 13 wherein the value is based on unused 
2 Walsh energy. 

19. The device of claim 13 wherein the value is based on temperature. 

20. The device of claim 13 wherein the value is based on a 
2 measurement of waveform fidelity. 
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21. The device of claim 13 wherein the value is based on a ratio of bit 
2 energy to noise. 
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